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* V3-v4 (FE464bp) ,
illumina Miseq¥ & (PE300) ,
ZYEE U BBR XX, xt
HENBERRS.

* V4-V5 (KE~303bp) ,
illumina Miseq¥& (PE250) ,
HEFFMRY, RAEREF iR
WMEZHEMERNGES, BIEERE
Ef, RAEZHEMESITER
HERIEREE.
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~428 bp for MiSeq PE

~548 bp for Roche 454

~252 bp for HiSeq

V6-V9

Pacific Biosciences
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1% 5 842 & 1E( irritable bowel syndrome,
IBS) B2—fliEAE REIThREM TR, REE

B PR T 0 S 4k 8 B e B RE g ok R IRRITABLE BOWEL
TiE R HHE B A EIE RS, SY”:%';?ME

L3R\ <—— Constipation

129m & i IR E AL = RS = FRfR, H
BT LA RERVIR A -
- BIAENERT; j, S " il <— Distended bowel
« ARV S BRI ; |
- AEATS S, B e Diarrhea
- PERRE;
- FERAEKLIA;
BEEZR. %3, R|EMVEBHZEERERS 5

& <—— Area of spasm
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"Peerd Preprints" is a venue for early communication or feedback before peer review. Data may be preliminary.
Learn more about preprinis or browse peer-reviewed articles instead.

BT &
VSEARCH: a versatile open source tool F5! X‘ﬁﬁ 'i
for metagenomics ERR M ImiE kL

RCEEE (el c0 | Biodiversity Bioinformatics Computational Biology Genomics Microbiology

FastqR=4+a

Torbjern Rognes = 1.2, Tomas Flouri® 4, Ben Nichols®, Christopher Quince 6, '?, EIJ%EE

Frédéric Mahe 78

September 6, 2016 L TAGN
#x & A

A peer-reviewed article of this Preprint also exists. OTU ,Eé 3@
“d

PRER TR

View peer-reviewed version

(UN=E REN——FEH FrHEE X H% -

T =1k vsearch usearch
Needleman-Wunsch heuristic seed and extend aligner
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QIIME 22—5X5 v Al RV EBE TS,
SE K + : = ob A 1k 5 Y
JEIRTITIERE, EXERAEPERZRBRAE
CEAEEE fri&ERA, 183K Cigss IR A E I
QIIME 2™ is a next-generation microbiome biocinformatics platform that is
extensible, free, open source, and community developed.
iNMe
gl |
[
’& ]
Automatically track your analyses with Interactively explore your data with Easily share results with your team, even Plugin-based system — your favorite
decentralized data provenance — no beautiful visualizations that provide new those members without QIIME 2 installed. microbiome methods all in one place.
more guesswork on what commands were perspectives.
run!
10

Evan, et al., Nature Biotechnology, 2019
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QIIME 2

100% —
90% —|
80% —
70%
60% —

. k__Bacteria;p__Bacteroidetes;_ ;_ ;
. k__Bacteria;p__Firmicutes;c__Clostridia;o__Clostridiales;f__Lachnospiraceae
k__Bacteria

__Firmicutes;c__Clostridia;o__Clostridiales;f__Ruminococcaceae

k__Bacteria;__;_;_;

. k__Bacteria;p__Bacteroidetes;c__Sphingobacteriia;o__Sphingobacteriales;f__Sphing

. k__Bacteria;p__Bacteroidetes;c__Bacteroidia;o__Bacteroidales;__

. k__Bacteria;p__Actinobacteria;c__Actinobacteria;__;

. k__Bacteria;p__Firmicutes;c__Clostridia;o__Clostridiales;__

. k__Bacteria;p__Firmicutes;c__Bacilli;o__Bacillales;__

. k__Bacteria;p__Bacteroidetes;c__Bacteroidia;o__Bacteroidales;f__Rikenellaceae
k__Bacteria;p__Firmicutes;__;_ ;

k__Bacteria;p__Proteobacteria;c__Betaproteobacteria;__;_
. k__Bacteria;p__Proteobacteria;c__Gammaproteobacteria;o__Enterobacteriales;f__En
. k__Bacteria;p__Firmicutes;c__Clostridia;__;_

. k__Bacteria;p__Actinobacteria;c__Coriobacteriia;o__Coriobacteriales;f__Coriobacteri

E . k__Bacteria;p__Proteobacteria;c__Betaproteobacteria;o__Burkholderiales;__

% . k__Bacteria;p__Proteobacteria;c__Gammaproteobacteria;o__Pasteurellales;f__Paste
g % | . k__Bacteria;p__Firmicutes;c__Clostridia;o__Clostridiales;f__Peptostreptococcaceae
Eso k__Bacteria;p__Fusobacteria;c__Fusobacteriia;o__Fusobacteriales;f__Fusobacteriac
'ﬁ k__Bacteria;p__Firmicutes;c__Bacilli;__;__

E . k__Bacteria;p__Proteobacteria;__;_ ;

. k__Bacteria;p__Firmicutes;c__Clostridia;o__Clostridiales;f__Clostridiaceae
. k__Bacteria;p__Bacteroidetes;c__Bacteroidia;o__Bacteroidales;f__[Barnesiellaceae]

%
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o

. k__Bacteria;p__Firmicutes;c__Bacilli;o__Lactobacillales;__

. k__Bacteria;p__Firmicutes;c__Bacilli;o__Bacillales;f__Bacillaceae

30% . k__Bacteria;p__Cyanobacteria;

k__Bacteria;p__Actinobacteria;c__Actinobacteria;o__Actinomycetales;__
k__Bacteria;p__Proteobacteria;c__Alphaproteobacteria;__;
. k__Bacteria;p__Proteobacteria;c__Betaproteobacteria;o__Burkholderiales;f__Comam
. k__Bacteria;p__Proteobacteria;c__Gammaproteobacteria;__;_
. k__Bacteria;p__Firmicutes;c__Clostridia;o__Clostridiales;
. k__Bacteria;p__Firmicutes;c__Erysipelotrichi;o__Erysipelotrichales;f__Erysipelotricha

20% —

f_\eillonellaceae

. k__Bacteria;p__Firmicutes;c__Clostridia;o__Thermoanaerobacterales;f__Thermoana
. k__Bacteria;p__Proteobacteria;c__Alphaproteobacteria;o__Rhodobacterales;f _Rhod
k__Bacteria;p__Actinobacteria;c__Actinobacteria;o__Bifidobacteriales;f__Bifidobacteri
k__Bacteria;p__Proteobacteria;c__Alphaproteobacteria;o__Rhizobiales;f__Bradyrhizol
. k__Bacteria;p__Firmicutes;c__Bacilli;o__Lactobacillales;f__Leuconostocaceae

10% —|

0%

CON
CON
CON
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Parallel-Meta Suite:
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*  Visual interface [ ] iy
PM-parallel-meta
L d
Taxonomy annotation Function annotation
PM-predict-func
PM-predict-func-nsti

PM-select-taxa
PM-rand-rare

Taxonomic feature table

PM-comp-taxa

PM_Distribution.R

' PM-plot-taxa

PM-rara-cure

PM-select-func

Functional feature table

PM_Distribution.R

PM-comp-func

Taxonomic distance matrix Functional distance matrix

PM_Adiversity.R PM_Bdiversity.R PM_Heatmap.R PM_Pca.R PM_Marker_Test.R PM-comp-corr
PM_Hcluster.R PM_Pcoa.R PM_Marker_RFscore.R  PM_Network.R
lf ___________________ cutine 7 }
- Em o
I Input Intermediate result Tool name Data for visualization  Visualized result :

Parallel-Meta
Suite

Making the microbiome analysis wonderful.

PMS{E M T &M & A HENEEM S H TR, 5'"&']!TMDNAF%@J%IJEI?ERQE%E'\J?—EEUJE

iMeta, 2021

Chen, et al.,
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B 2:5 5 42t - alpha® dett

* Wilcox-test p < 0.05
** Wilcox-test p < 0.01

*%*

3.0 1
0.91

0.81
2.5+

S C
2 o
E ‘ HC 8 0.7 1 - "
5 & o = . = IES
2.0 = s
7))
’ 0.6 4
0.5
1.5 1
HC IBS

HC IBS

c o ZHMTHTER: HC. IBSZEShannonig M FISimpsoniE EF B %L 1TF 52 X (p<0.05)
- IBSEESERXRAMLL, HESHMES
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ES AlBetween

ES AlWithin

HC

0.2 4 — IBS

PCoA 2 (11.17%)

Meta Storm Distance

|
o
-

0.1+

AllBetween AllWithin -0.2 -0.1 00 0.1 02
PCoA 1 (48.77%)

* Wilcox-test p < 0.05 PERMANOVA p<0.001

- HEEBEATHEHRNES, BEREIRS (HCSXIBS) 2REFMEREXEMT (p<<0.05)

* PCoARthAI L, MEERMEBEEXTAERERIRZTS (p<0.001) 16
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Applied Bioinformatics Course » HR * AR
ABC | People | Docs | Databases | Tools | PDB | UniProt | ExPASy | EBI | NCBI j§l BIGD » EHEEIE

f = BioProject &, BioSample 2.
Welcome to ABC - the Applied Bioinformatics Course! » BREAATS u EYImE B EWHEA

As inspired by Walter Gilbert's 1991 Nature article "We must hook our individual computers into the worldwide network that gives us access to daily changes in the
database and also makes immediate our communications with each other”, this course is designed for wet-lab experimental graduate students in biology. > BERA

What we learn

> JE4REBRNA GSA &, GSA-Human

§ ; ] % HIR

. @ ome

We'll learn, step by step, the ABCs of:
> RAEEE

= How to find literature papers from PubMed efficiently
= How to search databases such as UniProt and RefSeq in an Advance mode
= How to align your DNA and protein sequences > BUHBRAN
= How to make a good Blast search to obtain your results with less false positive and false negative Py 2 Y Y
= How to analyze your own DNA or protein sequences with various tools GWP’ S ‘GYM i Datab“ase‘Commons -
= How to construct a phylogenetic tree for a set of sequences at your hand > EMSEERNENAR L el = =R BV H
= How to predict the three dimensional structure of your favorite protein
And lots more! v RREFIRR
How we learn > XEARE “‘g" -{‘. MethBank ] BIT
3 { (LA (@]m] K AER AT

We will run the course in a training room. Each student will have a PC connected into the Internet.

n

We start with introducing the international bioinformatics resources around the world, for example, NCBI and EBI. We then use the bioinformatics platform to do hands-on practice. We will do a lot of practice BB ARG »
for sequence alignment, database similarity search, motif finding, gene prediction, as well as phylogenetic tree construction and molecular modeling.

Finally, we will focus on several projects to solve real biological problems. You are encouraged to bring your own problems to discuss and, hopefully, to solve during the course!
You may read a brief introduction and the outline (in Chinese) of the course, and read the article Teaching the ABC of Bioinformatics (in English), or ABC Examples (in Chinese) for more details.

Database Commons

What you need before the course ¥/ 5 a catalog of worldwide bioldgical databases

°
= A desktop PC or laptop hooked to the Internet. You may also use iPad or mobile phone to browse most of the pages. Database Comm i ted catal f Idwide biological databases, with the aim t id full land f Biological databases throughout the world and
= A good background of biochemistry and molecular biology - you may try the Biotest_Cn (in Chinese) or BioTest_En (in English) to see how good at it you are. e a1 one 1S1arcurgted cawqlogjol worldwice blological Catanasae 9 8IM 10 ProVIae & T NS D e O Ranou wouc an
= An ability to read the English text such as this page, and understand the meaning.

enable easy retrieval and access to a specific collection of databases of interest.

Databases Tools Standards Publicat

~ Search
L ERBRARFBIERL , - ) ;
K uf * National Genomics Data Center ﬁ;t,. =k #&E / Language * m
X ¥ » Advanced Search
TR AL TSR TR, HE0 A SEBAHRTAA b RAF TFHOGE i [ Results
FIZII TR R, BERRBARR I XS HAL R IR IR, s R E AR R R RIS R
Ui s v g ERERAREHRER LR G EFEEBEE Show alive databases @

! HGD, FRi@iE{ER!
v All databases

CEETHCRITE < Show 5 ~ entries
e.g., PRJCA000126; SAMCO000385; tp53; EGFR; human; KaKs_Calculator; GenBank Bt
. S N:m:"’ Data Object Data Type Database Category Location ~ Host Institution Citation .  z-index

United Michigan State
ROP m m States University 8900 287.10
N 2 i o
]
0 ) i
m United Lawrence Berkeley
.
Greengenes m m States National Laboratory 5007 312.94

% METEREIR | AMBEEEES FolERLs FRARBERE X
EEEy 19
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1. 181 PubMedZ [#)#8 3 3CaK T B2 2
a. 16SrDNABETB M 957 FHAI M S FIER = ;
b. IBSEETRAIREF=E MR E TR 5 A
2. @R LT #E2INeedleman-Wunsch. BLASTEFFSILLIEE, EXREDITEIES, EMRAARALETE
FFFILE 3t FIE T HL 885 I MFE R T T EE.
ST RARvsearchEF AR EHITEE, HIBLIETIESZERIT, LEXNERETH, FANeedleman-
Wunsch£ FtExt, BEIERS;
b. ETHRFINIMIER, BREMNTEYTE—MRRATEERNIRESLSE, BE fﬁjalﬂﬁ TR ;
3. #TIBSEESRERNBHMEER A, IBSHEEZHMES, TEEHRIRTS (IBSorHC) SEEFMFER
BEPREMWAER; RARNFARREEEFETER, BSEAMNERIEEEENERESESHER H’E/'i frdimsE
FHEX, SEREKRERERT;
4. 8T BCWEREARS, WATAFIAIR i aIBIGD(http:/bigd.big.ac.cn)kiE R AL IEE, TRFTEERNEIE.
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